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FORWARD

This research project is being perfornmed under the National
Shi pbui | di ng Research Program specifically under the purview
of Panel SP-3, Surface Preparation and Coating, of the Ship
Production Committee of SNAME. The report covers the second
phase (second year) of a three phase (three year) effort that
exam nes The Econonics of Shipyard Painting. = The second year
resol ves the problem of generating a tinely bid stage
painting estimate that utilizes historical data.

M. Gary H ggins of Peterson Builders, Inc. and M. Daryl
Ceorge of Insight Industries, Inc. (fornerly of peterson
Builders, Inc.) serve as Project Mnager and Principa

| nvestigator, respectively. In additiron, University of
Wsconsin - Platteville student intern Kevin Eul gen provided
the necessary data collection and conputer progranm ng
support. M. Jim Ruecker, Chairman of Panel SP-3 during the
Project, served as the Research and Devel opnent Prﬂ%&am
Manager. National Steel and Shipbuilding mpany ( NASSCO)

has responsibility of technical direction of the project and
publication of the final report.

We appreciate the support that Maritine Admnistration has
given toward this project. W also wish to express specia
fhanks to the private and U.S. Naval Shipyards that provided
critical feedback concerning our project approach. pendi X
A provides a Iisting of the conpanies and individuals who
contributed to the devel opment of this project.



THE ECONOM CS OF SHI PYARD pAl NTI NG
(PHASE 11)
EXECUTI VE SUMVARY

The first phase of this three phase effort dealt with
identifying the costs of painting in the shipyard. Tphe .
surface preparation and coating process was broken down into
its respective activities and It was discovered that the

Pai nt Degartnent did a lot nore than just lay paint. In
fact, 84% of the tine the Paint Departnent personnel were

performng support operations.

Phase Il |ooks at how the additional operations involved in
|l ayi ng paint can be organized and incorporated into an
automated bid estinmating process.

Centuries have passed and the same techni ques of estinmating
are still being utilized. Contracts are conpared to past
work and an estimate is extrapolated. This was sufficient
when contracts were plenty, but in todays market such

estimates can end a conpany's era. Unfortunately, .this type
of estimating is all too conmon in the non-repetitive

manuf acturing environment.

This report presents a bid estimating programthat is
presented not as a panacea, but as an estimating tool. . Th
program performs all the calculations and totaling reqU|re8
to generate the estimate. The program al so maintains the
historical data that is used to perform past contract
conparisons.  The bidder is left to do what he does best:
prov;dﬁlnanagenpnt v%th a detailed estimate that can be
caretu scrutini zed. Consequent |y, nagenent can
carefull% review the bid and ?he d&%a ?ﬁatgmas used in its
devel oprrent . Only then can managenment respond with

meani ngful questions about the bid. To expect nmore with | ess
information is a dangerous situation and often creates
confusion and unmanageabl e budgets.

The program has been devel oped in a generic format and thus,
can be used by nmost any yard. |t has been reviewed by new
construction yards and repair facilities. The programis



presented in a skeletal version. The nore information the
user enters, the better the program wi |l reflect the
respective facility.

Included in the report is a users nanual conplete with

instructions on how to install the program and create bid
estimates. Hel p screens are provided

It is time that the innovative statistical techniques
devel oped in this country be used in U S. Shipbuilding.
Wthout change, future shipbuilding could be non-existent.

Wth change, the conpetitive market will be lead by U S
Shi pbui I ding and U.S. concerns.
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THE ECONOM CS OF SHI PYARD PAI NTI NG
(PHASE 1)

1.0 | NTRODUCTI ON

Phase | of "The Econom cs of Shipyard Painting" discussed the
costs of painting a vessel. The report explained in detail
direct and indirect costs that typical shipyards experience
during the coating process. The study enphasized the

I nportance of not oversinplifying the cost drivers. Too
often, the expense of painting is thought to be only the cost
of the paint and the application tinme involved. Not hi ng
cguld be further fromthe truth as was pointed out in

Phase |

It was identified in Phase | that a very small portion of
tine can be attributed to the laying of paint. The Auxiliary
Rescue Sal vage Vessel ?ARS) in Phase | averaged only 16%
Simlarly, the material costs experienced in the Paint
Departnent only accounted for 63% of the total Paint
Department naterial bill.

| f a person responsible for developing the bid estimates
assunes that painting costs depend primarily on the cost of
pai nt and an associated |abor rate, the conpany could be left
W th some very unforgiving | ow estimates.

This conclusion mght |ead an individual to conclude that the
answer nust lie in identifying ALL the costs during the bid
stage devel opment process. Consequently, one woul d assune
the indirect painting costs dealing wth |abor and materials
woul d not be mssed. This technique nay very well provide
the best estimate, but it also would be very time consum ng

A conpany cannot afford to invest this anount of tine during
a bid developnent if it expects to promptly answer the RFP

Traditionally, the bid stage estinmate process is often fast
and furious and demands qui ck and decisive action. The
details of the bid nmust be dissem nated quickly and revi ewed
by many individuals. Hi storical data nust be reflected upon
and conpari sons made wherever appropriate. Cal cul ati ons need
to be perfornmed, aggregated, and submtted to upper

managenent at a record pace. There is often little or no
time to performextensive research
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After the bid process has ended, nost individuals involved
will breath a sigh of relief. But there are a few that begin
to wonder whether the right conparisons were made, whether
enough material was estinmated, or whether nore tine could
have been spent |ooking at past contract data. Al though
common, the action to pursue to resolve these types of
concerns has rarely been addressed.

This report was requested by the SP-3 Surface Preparation and
Coating Panel in response to these nost unconfortable and
lingering questions. This study addresses these problens b
making use of an autonated bid stage estinmating program  The
program nmakes it possible for the user to reflect upon
trenendous anounts of historical data, provides a step by
step approach to the bid devel opnent process, and perforns

all of the necessary calculations with speed, consistency,
and reliability.

The remainder of this report discusses the manner in which
the estimates were devel oped, how the estimtes were
Incorporated into the bid estimating program and how it was
used at Peterson Builders, Inc. (PBI) on several “real life”
bi d devel opnent drills. This report also includes a working
copy of the program and a conplete users manual

2.0 BID ESTI MATI NG AUTOVATI ON

The idea of automating the bid estimating process isn't new.
In fact, bid estimators have been automating for years.

For exanple, the use of copying nachines and the use of
calculators were actually forns of automation. The term
automation according to the dictionary is defined as:

“automation 1: the technique of making an apparatus, a
process, or a system operate autonatically.”

As can be seen by the definition, bid estimting autonation
has been occurring. The only thing new presented in this
study is the use of the conputer.

2.1 ESTI MATI NG PROBLEMs

Further automation of the bid estinmating process is
desperately needed. During the study it becane evident that
the bid process was plagued with some very serious problemns.
As mentioned in the introduction, the bid devel opment period
Is often very hectic, and organization is often strived for
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but rarely attained. Althou?h this may seem short sighted on
the part of the bidder, the fact is that many bids do not

evol ve into permanent work and thus, the level of effort is
often curtailed due to justifiable worries about spending
money that will have no return

In addition, large bids require trenendous anounts of
manpower.  Consequently, the top producers are often
recruited fromboth the white and blue collar work force.
Thus, the yard suffers having its best peoEIe away fromtheir
usual positions. It is easy to see that the less tinme this
process takes, the better.

The foll ow ng paragraphs wi || explain several other areas
t hat plague the bid estimting process.

2.1.1 EMPLOYMENT TURNOVER

Enpl oyment turnover can have a very adverse effect on the bid
estimating process. Mirre than once PBI (and probably nost
yards) has experienced the agony of losing bid expertise as
enpl oyees retire, resign or nove to other areas of the
company. As turnover occurs, Years of experience can be | ost
Wi t Ii&tle or no know edge of the actual-cost that has been

i ncurred.

As costly as it may seem the conpany has just begun to ﬁay.
The real tragedy begins when the enpl oyee assigned to take
over the position tries to use the old bits and pieces that
he/ she discovers. As the new enpl oyee continues to devel op
bids, he/she slowy fills in the ?a s that were m ssing and
eventual ly (after years of strugg e? begins to devel op
conpetitive bids that reflect the actual work. [nevitably,
the bid estimtor |eaves and the whole process starts over
agai n.

The programthat is Bresented inthis study is ained at
elimnating this problemor greatly reducing it by organizing
the bid devel opnent process in a step-by-step approach that
can routinely be handed down to new estimators.

2.1.2 PRODUCTI ON CHANGES

As the production environnent changes, it is inperative that
the bid estimating factors be adjusted respectively.

It is inevitable that new nmachi nery and equi pment wll be
installed, processes will be altered, and materials will be
inmproved. Al of these changes will significantly affect the
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bid estimating factors. One mght assert that production

i nprovenents can only help the firm This is true for in-
house work, but in the case of bid estimating, failing to

I ncorporate the reduction in the bid estimating factors could
overprice a bid, and the yard could be left pricing itself
out of the market.

The system proposed in this report elimnates this type of
problem by allowing the user to update the estinmating
factors. ~Thus, the bidder can continually keep step with
production enhancenents.

2.1.3 UNTI MELY ESTI MATE

As was mentioned in the introduction, the bid devel opment
process is a very hectic tinme period. Consequently, the bids
must be processed in short order. In nost cases, many
individuals will need to review the final bid. The bid nust
be pulled together as quickly as possible or there won't be
tine for a proper review e process of witing the bid

by hand and then having it typed can be a very Iengthy
operati on.

The proposed system elimnates this problem b generatin? t he
bid via conputer. Consequently, the bid is always legible

and can be reprinted in a fraction of the tine as changes are
incorporated into the bid.

2.1.4 CONSI STENT FORVAT

Nothing is nore frustrating than having the format of a
document constantly change.

The system proposed in this report presents a format that is
easy to read and consistent no matter what type of contract
I's being bid.

2.1.5 RELI ABLE CALCULATI ONS

This hectic environment can also create problens in

cal culations. Although the bidders have the best intentions
in mnd, the sheer nunber of calculations can breed errors.
Hopeful |y, these errors are caught in the review process, but
the truth is that managenment rarely has the tine to check
each and every subtotal.

The bidding system presented in this report will perform
these cal cul ations. Consequently, the Dbidder is only held
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responsi bl e for checking the theories that drive the
equations.

2.1.6 PROBLEM SUMVARY

As expected, the bid estimating Process is far from perfect.
It has worked for many years, but it is about tine that
today’ s technol ogy was incorporated into the bidding process.
As described above, there are nmany advantages in autonating
the bidding process. The reader mght wonder why, if all of
these benefits are to be realized, why didn't shipyards
automate with conputers years ago? Sinply, the art of

bi dding i s not very repetitive, and conputers were thought to
excel 1n only highly repetitive areas.

2.2 DISJO N NG THE PAI NT ESTI MATE

The original intent of the programwas to address the cost of
paint as a percentage of the total cost of the surface
preparation and coating cost. Consequently, the paint
estimate woul d be handl ed the sane as the rest of the Paint
Department materials. This approach was changed at an SP-3
nmeeting held in Sturgeon Bay, W, in June of 1987. [t was
agreed by the panel that the inportance of paint and its
respective cost could have a significant inpact on the
{elnability of the bid if not handled at a nore detailed
evel .

In response to this request, it was decided that the paint
material estimate woul d be devel oped entirely separate of the
| abor estinmate and woul d be nore dependent on the trpe of
paint and the roils at which the paint was being applied.

2.3 PREPARI NG THE ENVI RONVENT

The manner in which paint |abor data is collected at PBlI is
not mandatory for use of the bid estimating program The bid
estimating program presented in this study was devel oped to
work in many |abor collection environnents. \Ahether a yard
col l ects paint |abor by compartment, block, or zone, the
program wi Il still function. What is inportant is that the
data collection effort is consistent and portrays a true
picture of the work being perforned.

2.4 MODI FYI NG THE LABOR SYSTEM

In order to provide this consistency, it was necessary for
PBI to alter their |abor collection effort in the Paint
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DeBartnent to include the conpartnment number. In nost yards,
| abor information is collected daily in order to satisfy
primarily yard s accounting needs. Until a few years ago,
this was an accePtabIe practice. But today, managenent is
nmore demanding of the facility's data and requests that it

al so provide planning and scheduling information, machine
utilization, and why not? . . . estimating data.

In Phase | of The Econom cs of ShipYard Painting it was

| earned that the addition of several production related
fields could provide first line supervisors with valuable
shop floor feedback. One of the fields that was added was
the compartment, a very inportant field since the conpartment
I's considered the Paint Department’s product. Please refer
to the Phase | report for further explanation of why the
conpartment was chosen. Once the change was acconplished and
data collection by conpartnent became the rule rather than
the exception, the process of categorizing the labor returns
to feed the estimating program was greatly enhanced. Again,
collecting information by conpartnent was unique to PBI. It
Is inportant to remenber that the level of detail at which
the labor data is collected should parallel the detail in the
bid estimating program In other words, if data is collected
at a zone level, then the resulting bid estimating program
wll also reflect a zone |evel format.

2.5 REWORK DEFI NED

Anot her area of concern in preparing the right environnment is
the definition of rework. ewor k can actually have many

di fferent meani ngs dependent upon which yard a person talks
to, but "A" yard can only have ONE neani ng per contract.

Thi s Froblen1mas easily overcone at PBI by devel oping a
detailed description of rework in the Paint Departnent.

Pl ease see Figure 2-1. The definition was discussed with
every Paint Department nember. In order to inprove the
accuracy of the data being collected, it was extrenely

I nportant that workers could recognize rework.

3.0 ESTI MATE DEVELOPMENT

During Phase |, collection neasures were initiated that
conplinented the bid stage estimting phase. As nentioned
above, the data collection schene was based on the
compartment. The goal was to develop an estinmating technique
that would prove flexible enough to adapt to varying
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conpartnent sizes, shapes, outfitting, etc. The nethod
chosen was a variation on an approach utilized by the U S.
Arny Material Command cal l ed Quantitative Budget Analysis.

3.1 QUANTI TATI VE BUDGET ANALYSI S

Quantitative Budget Analysis (QBA) nakes use of a variety of
anal ytical techniques to determ ne whether any reliable
performance factors exist. (QBA is actually a’ process.

Pl ease see Appendix C for a logic chart that describes the

deci sions that nust take place when devel oping an estimating
equation wth QBA.

3.2 | DENTI FI CATI ON OF PERFORMANCE FACTORS

The very first step in_the QBA process is to select tentative
performance factors. The trap that nost bidders fall into
when considering paint |labor is that they assune that

man- hours depend solely on sqft. Unfortunately, conpartnents
can be of like size, yet labor returns mght be significantly
di fferent. Thus, sqft alone is not the answer.

In order to identify the unknown performance factors, the

paint | eadnen and foremen at PBI were asked the follow ng
questi on:

VWhat besides sqgft will prolong your duties in performng
surface preparation and coating operations?

Over a dozen different perfornmance factors were identified.
The answers ranged from the nunber of paint types to the
amount of furniture in the conpartnent.

The next step in the process determ nes whether the _
performance factors possess four very inportant selection
criteria. Each performance factor nust be tested.

1. Does the performance factor have a causati¥ﬁ

relati onship with the independent variabl e? ere nust
be a direct cause and effect relationship, i.e. an

I ncrease or decrease in the value of the performance

factor nust accordingly have an affect on the resources
expended.

2. |Is the performance factor synonynous with resources?
A dependent variabl e disguised as a performance factor
Is not an indicator of production.
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3. Is the data available? A performance factor will
prove useless if it cannot be neasured.

4. Finally, is the performance factor neaningful to the
end user? The performance factor nust be easily
understood. If the performance factor doesn't address
the work environment, its use will be limted.

After performing these tests on the performance factors, the
original list was reduced to twelve.

In the event that no performance factors neet the criteria,
then additional performance factors should be chosen and
tested against the criteria.

3.3 RATI NG SYSTEM

Due to the fact that some of the predictors were proving
difficult to tabulate, such as number of hangers, _
accessibility, amunt of foundations, etc., It became evident
that sone type of rating system needed to be devel oped to
link the labor hours to the extent of outfitting in a
conpartment. A ratinﬁ system was devel oped that allowed the
performance factors that were qualitative in nature to be
assigned a rating nunber. For an exanple _Please see Figure
3-1. ~ Assigning numbers to degrees of outfitting allowed the
performance factors to be analyzed statistically.

3.4 SQUARE FOOT ESTI MATES

[t was known quite early in the study that sqft would be a
performance factor. Consequently, the nethod of totalling
sgft had to be resolved. Oten sqft figures consist of
surface area and an allowance for stiffeners, beans, etc. At
PBI it was agreed that sqft would be measured only in surface
area. This was done because the time allotted for painting
structural menbers was planned to be accounted for by the
remai ni ng performance factors.

This doesn't inply that other yards nust follow this method.
The inportant point is that nmeasuring techniques are
consistent and all parties involved are aware of the standard
yard policies. An allowance may still be used, but be aware
that accounting for the additional effect on the dependent
variable with allowances negates the need for determning a
performance factor to nmeasure the amount of stiffeners,

beams, etc. Also, if an allowance factor is used, do not add
a supplenental paint systemto cover the stiffeners and beans
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since the additional sqft estinate will automatically call
for the paint that is needed. The "Double Charge” situation
nust al ways be avoi ded.

3.5 ANALYZING THE PERFORMANCE FACTORS

Wien anal yzing data, one nust remenber that the goal is to
devel op an estimating equation that is sinple to use yet
provides an estimate that falls wthin an acceptabl e user-
defined range. In other words, it would not be practical to
use all of the performance factors that were identified.

Sone factors nmay add very little to the accuracy of the
estimting equation. There may also be factors that prove
redundant . I'n other words, there nmay be performance factors
t hat neasure the same characteristic but are phrased
differently. The elimnation of these unwanted performance
factors will result in a nmuch cl eaner equati on.

Through nultivariate techniques, an estinating equation was
devel oped. The resulting equation nade use of four
I ndependent vari abl es.

DEPENDENT | NDEPENDENT
VARl ABLE VARI ABLES

MAN- HOURS = 24. 5( MACHI NERY AND EQUI PMENT FACTOR) - 1-
24. 2( Pl PING FACTOR) +
0.27( SQFT FACTOR) +
3%7 ECECTRI CAL PANELS FACTOR) +
-295. 4

3.6 RATI NG SYSTEM PROBLEMS

Al t hough QBA had provided an equation that had an associ at ed
| evel of accuracy, two najor problens were uncovered.

First, the rating systemproved to be too subjective.

Rating differences were encountered by individuals who had
reviewed simlar outfitted conpartnents. Several neasures

were tried to elimnate this phenonenon, but the variabilitY
could not be dismissed. The second major problemturned ou

to be a problemwth the available bid information

Test nunber three specifically asks whether the data is
available. It turned out that the bid data was far |ess
detailed than first thought. There was no feasible manner in

whi ch an individual could consistently judge the anmount of
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machi nery, piping and equipnent during the bid stage period.
Several old contracts were reviewed, and it was concl uded
that at the very nost, sqft and the type of conpartnent were
the only information that was consistently available.

3.7 COWARTMENT TYPE CATEGORI ZI NG

Al though the rating system had been |abeled inpractical, it
clearly pointed out that sqft alone would not produce a
reliable estimate. Consequently, the situation nmandated that
the a method be found to Incorporate the conpartment type
into the bid estimting process.

After further analysis of the data, it becane evident that
the mns/sqft data began to exhibit a grouping of I|ike
conpartments. Pl ease see Figure 3-2. |t was decided that a
categorizing method would be used, and thus the data could be
organi zed by conpartnment type.

Twenty different conpartnent types were identified based on
the returns fromthe ARS vessel.

CREW BERTHI NG Pl PE  TUNNEL

CHI LL/ FREEZE STATEROCOM

FAN ROOM STOREROCOM

GALLEY TANK

| NTAKE/ UPTAKE Va D

LOCKER WORK  SHOP

LOUNGE & RECREATI ON VET SPACE

MACHI NERY SPACE EXTERI OR DECK
OFFI CE EXTERI OR HULL
PASSAGE EXTERI OR VERTI CAL

3.7.1 COWARTMENT TYPE REFERENCE GU DE

Althou%h the technique had now been devel oped that made use
of pertormance factors available during bid stage, the
research team still faced the problem of subjectively |ooking
at blue prints and classifying the conpartnents by type. To
overconme this problem reference guides were devel oped.

A Conpart ment TyPe Ref erence Guide (CTRG was produced

that consisted of photographs of conpartment types on past
contracts. The CTRGs are organi zed by conpartnent type.

They provide the bidder a refresher course on past contracts.
The CTRGs al so provide the bidder a better opportunity to
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present his/her theories with respect to a conpartment’s
rating. Wthout the CTRGS, agreenents on outfitting
conplexities would prove difficult. |t is suggested that a
CTRG be established for each type of contract that a yard
routinely bids. At PBI, conpartnent type reference books
were devel oped for both the Navy Steel "and the Navy Wod
contracts. The intent is to develop a CTRG for every
contract PBI undert akes.

3.8 LABOR BREAKDOMWN

Al t hough the conpartment type performance factors accounted
for the mpjority of the labor, there were sonme collatera
activities that could not be captured in this manner.

For exanple, painting hardware 1 n the shop such as brackets,
clips, and hangers, proved inpossible to attribute to a
particular conpartment. Consequently, |abor in the Paint
Departnent was divided into two categories, general and
suppl enental | abor.

3.8.1 GENERAL LABOR

Ceneral |abor accounts for all the |abor that is expended at
the erection site. Al general |abor operations are
accounted for by mns/sqft factors. This includes operations
|i ke spraying, touchup, and taping. Duties such as shop

bl asting and painting assenblies, and shop blasting and
painting smal|l parts are not considered general |abor at PBI
Pl ease refer to exanple bel ow

EXCERPT FROM pPBI STEEL CONTRACT CTRG

CGeneral Labor Coverage:

_ The mins/sqft estimate account for all tinme spent
in a conpartment after the first primer coat has been
aPpI|ed. The estimate ends once the conpartnent is

cl osed.

| NCLUDES:

Cl eaning prior to painting a conpartnent and
personal tine.

DOES NOT | NCLUDE (sone are supplenmental itens):

Cl eaning due to other trades; cleaning for ship
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trials; blasting of ml| scale, shop blasting snall
parts; shop blasting sections, panels, and assenblies;
application of shop primer and first primer coat; and
overhead including man-hours for the dispatcher, shop
pl anner, mai ntenance person, and foreman.

NOTE: Several of the itens are considered overhead by
PBI and are not considered part of the Paint o
Department’s time and material estinmate. But, It Is

still inportant to be aware what is and what is not
included in the estinate.

Again the author wants to stress that PBI's definition of
general labor is unique to PBI. The user should develop a

general |abor definition that reflects the conditions in
their own yard

3.8.2 SUPPLEMENTAL LABOR

Suppl emental |abor is always accounted for as a percentage of
the total |abor. Again, supplenental |abor can be defined to
suit the circunstances of the yard, but it should be

remenbered that sugplenﬁntal | abor nust account for all [abor
not accounted for by general |abor.

3.8.3 OVERHEAD

At PBI, overhead is not considered part of the estimating
process at the department level. However, if this is the
case at a yard that is using the program overhead can be
added as a supplermental labor item It becane apparent that
when a bid is aggregated, a yard will add overhead after al
the departnent bids have been summarized. Thus, the reader
wll not see overhead addressed in bid estimating program
exanples in this study.

3.9 HANDLI NG REWORK

[t is inportant that rework be identified in the bid so that
upper managenment is aware of the true bottom line of an

esti nmat e. I[f rework is not broken out in a bid, the estimte
I's always vulnerable to cuts that could cause trenmendous
budget problems down the road. Knowi ng the bottom |ine
permts nanagﬁnent to make rational cuts in the bid if
necessary. y cuts in excess of the rework hours will
mandat e production processes or equi pnment changes. Even if
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cuts are made in the area of rework, engineering studies wll
still be required to correct problem areas.

Since the cost of rework is often hard to track with respect
to suppl enental operations and naterial, a factor of rework
was needed for each past contract. This factor is derived by
dividing the total nunber of general hours w thout rework by
the total number of general hours with rework. The rework
factor is used throughout the estimating program  The rework
factor is derived fromthe general hours since the genera
hours account for the |argest amount of work perforned. The
| arger the database that the factor is derived from the |less
chance that abnormal data points will affect the rate. For
exanpl e

H STORI CAL SH P DATABASE
general |abor with rework = 210, 000hrs
general |abor without rework = 167, 000hrs

(167,000) + (x)167,000 = 210,000 vyielding x = .257

In other words, the bidding programw || add 25.7%to
t he Ifbor and material estimates to account for anticipated
rework.

3.10 PAINT MATERI ALS

The paint materials are broken up into three different
categories, conpartment paint systems, supplenental paint
systens, and supplenmental material

3.10.1 COWVPARTMENT PAI NT SYSTEMS

As mentioned earlier in the paper, it was decided that the
conpartnment paint estimtes would be cal cul ated separately
fromthe rest of the Paint Department materials. The paint
material required is based on theoretical coverage of one
gallon at 1 ml| DFT, the m | thickness required, and the
current cost per gallon. Typical paint systens are
identified for each conpartnent type. These thicaI pai nt
systens are then applied to the conpartnents that have been
named and a resulting paint material estimate is derived.
For exanple:
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NEW CONTRACT DATA - Sal vage Storeroom 480 sqft

typi cal storeroom system - 1 coat, epoxy priner, 4mls
2 coat, chl ori nat ed aIkyd 3mls
3 coat, chlorinated alkyd, 3mls

Theoretical Coverage\Price
eﬁoxy primer 700 sqft, $21
chlorinated al kyd 600 sqgft, $26

rinmer
(4805th) (4m|s)(%$21/gal )/ (700sqft/gal/ml) = $57.60
$72. 4 0(vv/25 7% rework)

chlorinated alkyd
(4803qft)(3n1Is)($26/gal)/(6005qft/gal ml) = $62.40
$78. 4 0(vv/25 7% rewor k)

chlorinated alkyd
(480sqft) (3mls)($26/gal)/(600sqgft/gal/ml) = $62.40
$78. 4 0(vv/25 7% rework)

Please refer to Appendix D for a conplete listing of the
equations used in the program

3.10.2 SUPPLEMENTAL PAINT SYSTEMS

P | ement al palnt systems consist of any paint that is
icult to link to a particular conpartment or covers only
speC|aI areas in a conpartnment. Fire retardant and vapor
barrier paints, and equipnment and furniture paints would be
consi der ed squIenentaI paint systems. In addition, special
primers for astics or metals would also be considered
suppl enment al pa|nt systens.

3.10.3 SUPPLEMENTAL MNATERI AL

Suppl enental material covers items such as brushes, solvents,

blasting grit, etc. The user nust identify the supplenental
material that is unique to his/her yard.

4.0 THE BID ESTI MATI NG PROGRAM

After the data analysis had been perforned it becane
increasinglv evident that our original intent of
conputerizing the bid estinating process was indeed the only
answer. There seenmed to be no other way that the numerous
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cal cul ations could be performed w thout the help of the
conputer. Keeping in line with a guideline put out by the
Nat | onal Shi pbui | ding Research Program the program was

devel oped for PC conpatible mcro conputers.
4.1 SOFTWARE

The | anguage that was chosen to wite the bid estimating
programin was M crosoft’s QuickBASIC. The basic routines
are in a conpiled formto increase performnce.

4.2 FORMAT

The programis entirely menu driven. The user may
delete/add/edit at will. Two very inportant points to

remenber are the breakdown of conparable ship data and bid
ship data.

COVPARABLE SHI P DATA always refers to data that has been
| oaded based on past contracts. This may be data such

as mns/sqgft, general |abor hours, supplenental materia
dol l ars, etc.

BID SH P DATA on the other hand refers to data that has

been | oaded with respect to a new contract that the yard
I s bidding.

Al of the information used in the program revol ves around
the use of these two terns.

4,3 OUTPUT
The data fromthe program may be sent to a screen or to a
printer. Please refer to Appendix E for an exanple of the

out put .

4.4 HELP SCREENS

Every nmenu in the pro%ran1has a corresponding hel p
The user may choose the help option at any tine whi

?creen.
the program

e using
Pl ease refer to Appendix F for a conplete users manual

5.0 DEVELCPI NG AN ESTI VATE

Devel oping an estimate with the programis very systenatized.
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In nost cases, the steps that nust be taken to devel op an
estimate are simlar to the steps that would be taken if the
process were being done manually. Once a user has named a
conparable ship file or bid ship file, the program wl|
prompt himher for input until all the data is entered.

5.1 ESTI MATI NG PROCEDURE

The point at which the bid estinmating program should be used
is directly after a request has been made for a departnent to
submt a tine-and-naterials estimate. The bid estimating
process should begin by estimating the sqft.

5.1.1 SQFT ESTI MATE

As nmentioned earlier, the sqft estimates at PBI considered
surface area alone and contained no allowances for structural
menbers, beans, stiffeners, etc. \Wile using the program at
PBI, it seened easiest if the process proceeded conpartnment
by conpartment. Although zones nust be identified, no
regard for grouping by level, or zone, need be performed by
the user; the programw || take care of this task
automatically.

5. 1.2 | DENTI FYI NG COMPARTMENT TYPES

As the sqft is totaled for each conpartment, the user nust
al so enter a conpartnent number, a short conpartnent
description, a zone, and a conpartment type.

The conpartnent type is identified by use of the CTRGs.

If the user is not sure of a conmpartment type, enter an
educated guess. The program can always be edited |ater when
the bidder has had a chance to submt bid questions to the
bid coordinator or the prospective customner.

5.1.3 I DENTI FYI NG TYPI CAL PAI NT SYSTEMS

The last process is to identify typical paint systens for
each conpartnent type. It is crucial that the paint types
that will be identified be |oaded in the master paint nhenu
prior to beginning the devel opnent of a bid ship file. If
this is not done, the user is going to be required to enter
each paint systemin a nuch slower editing process.

The program will automatically pronpt the user with each

conmpartnent type. The user wll be required to enter paint
types for the overhead, the bul khead and the deck. A linit
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of five paint types for a paint system has been chosen. In
the event that this does not neet the nunber of coats, the
user may combine coats of |ike paint types. For exanple, two
coats of 3 roils prinmer may be conbined into 1 coat of 6 roils.

This wll have no effect on the quantity of paint or the
cost.

5.2 REPORT REVI EW

Once the data has been entered and the reports have been
generated, the nost inportant step nust take place - the
review. Although the programreports are very clean and
neat, they shouldn't remain this way. The personnel involved
in the bid should thoroughly review the estinates. _
Assunptions should be listed. For exanple, if the vessel is
going to receive the final antifoulant coat at a different
yard, this should be identified. |f the conparable ship that
the bid was based on did not have finish coats in the tank
areas and the ship being bid does, then it should be noted
and the additional |abor and materials added. If an
automated blasting line for plate has been_ introduced since

t he congarable ship was built, then accordingly the hours
shoul d be reduced to account for the increased efficiency.

As can be seen, the bid estimtes generated by the program
are only a starting point. The question mght then be asked
why should the program be used if all of this reviewis
necessary? The answer is that the program perforns the
mundane tasks, the data retrieval, the calculations and the
word processing, Wwhile saving the inportant critique process
for the bid team It provides the user a base to work from
wth very little effort.

6.0 PROGRAM TESTI NG

The bid estimating program has been tested by several

shi pyards including new construction and repair facilities.
The comments from those test yards have been reviewed and
i ncorporated into the program

6.1 PAST CONTRACTS

The first testing of the programwas on past contracts at
PBI. Three contracts consisting of varying types of
construction were | oaded into the systemand reports
generated. The main goal of the tests were to check
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calculations and to review the format of the reports with
Pai nt Departnent bidding personnel.

6.2 SH PYARD TEST AND REVI EW

As nentioned earlier, the program was also tested at severa
shipyards. Several changes were suggested by the beta test
facilities. The major change dealt with the segregation of
the paint estimates fromthe rest of the paint materials. In
addition, SP-3 panel nenbers also requested that the bid
estimate reports have the option of going to the screen or to
the printer. Oiginally, the reports were planned for hard
copy only. Finally, the base unit conpartnent was requested
to be changed to area. This request was not nade due to the
natural famliarity of conpartments with shipyard work. This
does not nean that the conpartnent designation should refer
to only one conpartnment at a time. On the contrary, the base
unit conpartment mght also be used to identify severa
compartments that share the same conpartment types. This was
done in several live tests at PBI and resulted in saving a
significant anount of tine in the bid process. For exanple,
if the situation arises where a bid ship has 20 conpartnents
that are all classified as tanks, but each have a little
different configuration, enter the group of conpartnments as
one tank. The conpartnent description can be used to note
the fact that the conpartment is actually 20 snaller
conmpartnments of simlar outfitting.

6.3 PROGRAM USE AT PB

The system described in this report was actually used on
three biddin? situations. The program was used on two of the
three. The first bidding opportunity that the system was
used on was a repair contract. Since there was no historica
data for renoving old paint, it was necessary to add the
0ﬁeration as a supplenental labor item This problem proved
the flexibility of the system

The second and third use of the system at PBI nade use of the
bid estimating program The two contracts involved a
research vessel and a fish processing ship. |n both cases,
the reports that the systemturned out were clear and

concise. The initial information that was typed into the
systemwas edited at will and thus allowed the paint
departnent to add and delete as nore information was | earned
about the contract. In both cases, assunptions were attached
to the final bid, and the entire packages were submtted to
the individuals responsible for spearheading the bid effort.
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6.4 MANAGEMENT CONCERNS

The new type of bidding process was questioned by upper
managenent.  Their concerns were justified. It iIs inportant
t hat managenent al ways review new bid estimating techniques.
Managenment soon reallzed that far nore detailed information
had been brought before themthan ever in the past. |n fact
the comment was nade that it would be desirable to have al
of the Departnents present a total bid package as had been
devel oped by the Paint Departnent.

6.5 TEST PERI OD SUMVARY

The test period was indeed a success. The ideas of industry
had been |ncorBorated into the program and thus it has

remai ned flexible enough to be used in any yard regardl ess of
the size, makeup, or type of construction.

7.0 OTHER USES

Quantitative analysis need not be restricted to the Paint
Departnent environment. This same tyﬁe of anal ysis of
identifyinP performance factors and then devel opi ng
statistically an estimating equation can work in nost any
envi ronnent. In many situations, sinple averaging is already
being used. The sad fact is that when the analysis requires
nore than sinple averaging, the hope of devel oping an
estimating equation is given up. Consequently, the situation
continues to be an irritant consum ng val uabl e resources.

The sane approach was used at PBI to determne estimates for
the time it took to answer an engineerin? change noti ce.
Possi bl e performance factors were identified and an equation
was developed. Simlar to the Paint system detailed
information at the tine that the production change was
witten was not available, and a categorizing nethod was
utilized. The estimates were derived by categorizing the
data by SWBS number. Expected m ninmums, maxinuns, averages
and nedi ans were then devel oped for each SWBS nunber. The
only difference in this systemwas that the estinates were
being used to estimate in-house work verses new construction.

7.1 REPAI R WORK
The original intent of the programwas for new construction.

It was thought that devel oping the programto be used for new
construction and repair would extrenely conplicate the
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matters. On the contrary, use of the systemis flexible
enough to be used on one conpartnent or hundreds of
compartments.  The program has intentionally been devel oped
in a manner that forces the user to make it unique for each
shipyard. |If the user works in a repair facility, then
general |abor and supplenental |abor will probably take on a
repair flavor. On the other hand, if the user comes from a
smal | barge Producin% facility, then the program wll
simlarly reflect a barge manufacturer’s environnent.

7.2 COWMERCI AL PAI NTI NG

It is entirely possible that comercial painters could use
this program for office buildings. The difference between
outfitting a bedroom versus outfitting a stateroomis a very
fine line

8.0 SUMVARY

This report relies heavily upon the findings in Phase I.

This doesn’'t assert that the bid estinating Program S
unusabl e if Phase | research hasn't been perforned. On the
contrary, the bid estinatin% program can be used where all
that is known is the total hours expended on a contract and a
rough idea of the rework. Likew se, this type of information
wi |l also produce nothing nore than a very rough estimte.

If the user wants to inprove his/her estinmating process, nore
tine nust be spent in creating the right environnent and
collecting reliable data as was explained in Phase |. |f
this is not done, the user will continually struggle with not
know ng rework rates, not knowing mns/sqft by conpartment
type, and not know ng suppl emental |abor percentages. Thus,

the user may never fully utilize the bid estinmating progranis
full potential.

The interesting feature about this programis that the user
can continually build his/her database. As nore contracts
are finished, nore detailed information will be added to the

dat abase until finally a good estimating base has been
est abl i shed.
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DI SCLAI MER

Peterson Builders, Inc. and Insight Industries, Inc. make no
representations Or warranties with respect to the Bid
Estimating Program or the Users Manual and specifically
disclaimany inferred warranties or fitness for any

particul ar purpose.
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REWORK DEFI NI TI ON

STEEL CONTRACTS

The intent of a steel contract pre-outfitting procedure is to
have all hotwork performed prior to the prinmer coat such as
hangers, foundations, insulation studs, etc. Upon conpletion
of the hotwork, the conmpartnment is to be prinmed and

insulated. |mediately after the Insulating Departnent has
compl eted their work, the first finish coat is to be applied.
The application of the first finish coat is to be perforned
before any itenms are installed that require taping, such as
el ectrical panels, light fixtures, instrunentation, etc.
Finally, the finish coat of paint is to be applied only when
every Itemthat is required in the conpartnment is installed.
Any dfviation from the above nentioned procedure constitutes
rewor k.

Use the followi ng exanples to help make decisions on what is
rework and what is not. The followi ng statements describe
rework exanpl es.

Vbr§ due to engineering item|ocation changes (ECNs,
etc.) .

Work due to added bul kheads or hull conponents after the
first coat has applied.

Taping due to electrical panels, instrunmentation, etc.
thaﬁ %;e installed before the first finish coat has been
appl i ed.

Vbrﬁ due to poor paint application (runs, sags, skips,
etc.) .

Wrk due to defective vendor furnished materials.
Wrk due to defective equipnent.

Wrk due to inproper scheduling with respect to weather
constraints.

Wrk due to painting out of the Planning Departnent’s
speci fied sequence.

Wrk due to damaged finish coats because of scratches,
ni cks, etc.

Figure 2-1.
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APPENDIX B
TERM AND DEFI NI TI ONS

Bid ship - refers to a new contract that is about to or is in
the process of being bid.

CanarabIe ship - refers to a past contract that the bid ship
wi |l be conpared against.

CTRG - Compartnent Type Reference CGuide; a pictorial guide of

past contracts which display the level of outfitting in
conpartments.

General labor - refers to all surface preparation and coating
| abor perfornmed after the first prinmer coat has been applied.

Suppl emental |abor - all paint |abor other than genera
| abor. Does not include overhead.

Suppl emental material - all Paint Departnment material other
than paint.

Suppl emental paint system- Paint that cannot be easily
attributed to a particular conpartment; or paint that is used

to provide special surface preparation, protection or
finishes.

QBA - Quantitative Budget Analysis; statistical techniques
used by analysts at all levels of operations in their efforts
to exam ne the rel ationshi ps between workl oad and resources.
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Logic Chart:. Performance Factor Selection and
Devel opnent of Estimating Rel ationships
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APPENDI X D
Bl D ESTI MATI NG PROGRAM EQUATI ONS

NOTE: CS = COVWPARABLE SHI P, BS = BID SH P, R = REWORK
w=WTH WO = WTHCUT

To CALCULATE BS GENERAL [ABOR HOURS W THOUT AND W TH REWORK:

CS M NS/ SQFT/ COVPARTMENT TYPE WO R) (SQFT) / ( 60
( = (BS)GENEFR/{L L,&B(R) HOURS W O R)

( CS M NS/ SQFT/ COVPARTMENT TYPE WR% (SCFT) / ( 60)
= (BS GENERAL LABOR HOURS W R)

TO CALCULATE BS GENFRAI | ABOR DAL ARS W THOQUT AND W TH
REVORK:

( BS LABOR HOURS WO R) ( BS LABCR RATE)
= (BS LABOR DOLLARS WO R)

( BS LABOR HOURS WR) ( BS LABOR RATE)
= (BS LABOR DOLLARS W R)

TO CALCULATE BS SUPPLEMENTAL LABOR HOURS WTHQUT AND W TH
REWORK:

( CS SUPPLEMENTAL LABOR | TEM HOURS WO R)
( BS TOTAL GENERAL LABOR HOURS WO R)/
( CS TOTAL GENERAL LABCR HOURS WO R
= ( BS SUPPLEMENTAL LABCR | TEM HOURS WO R)

( CS SUPPLEMENTAL LABOR | TEM HOURS W R)
( BS TOTAL CGENERAL LABOR HOURS WR)/
( CS TOTAL GENERAL LABOR HOURS W R)
= ( BS SUPPLEMENTAL LABOR | TEM HOURS W R)
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To CALCULATE BS SUPPLEMENTAL LABOR DOLLARS W THOUT AND W TH
REWORK :

(BS SUPPLEMENTAL LABOR | TEM HOURS WO R) (BS LABOR RATE)
= ( BS SUPPLEMENTAL LABOR | TEM DOLLARS WO R)

(BS SUPPLEMENTAL LABOR | TEM HOURS WR) (BS LABOR RATE)
= ( BS SUPPLEMENTAL LABOR | TEM DOLLARS W R)

To CALCULATE BS SUPPLEMENTAL MATERI AL DOLLARS W TH REWORK:

(CS SUPPLEMENTAL MATERIAL | TEM DOLLARS
( BS TOTAL GENERAL LABOR HOURS W R) (BS LABOR RATE)/
( CS TOTAL GENERAL LABOR HOURS W R)
( CS LABOR RATE)
= ( BS SUPPLEMENTAL MATERI AL | TEM DOLLARS W R)

To CALCULATE BS SUPPLEMENTAL MATERI AL DOLLARS W THOUT REWORK:

(BS SUPPLEMENTAL MATERI AL DOLLARS W R)/

( ( ( ( BS_TOTAL GENERAL LABOR HOURS WR
( BS TOTAL GENERAL LABOR HOURS WO R))/

( BS TOTAL GENERAL LABOR HOURS WO R) ) + 1)
= ( BS SUPPLEMENTAL MATERI AL DOLLARS WO R)

To CALCULATE BS GALLONS W THOUT REWORK:
(BS SQFT/ COVPARTMENT TYPE/ SURFACE AREA) (M L THI CKNESS ) /

( THEORETI CAL COVERAGE OF 1 GALLON AT 1ML DFT)
= (BS GALLONS WO R)

To CALCULATE BS GALLONS W TH REWORK:

( BS GALLONS WO R) + ( BS GALLONS WO R)

( ( (BS TOTAL GENERAL LABOR HOURS W R
(BS TOTAL GENERAL LABOR HOURS WO R))/

( BS TOTAL GENERAL LABOR HOURS WO R) )
= (BS GALLONS W R)
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To CALCULATE BS GALLON DOLLARS W TH AND W THOUT REWORK:

(BS GALLONS W O R) ( DOLLARS/ GALLON/ PAI NT TYPE)
= (BS GALLON DOLLARS WO R)

(BS GALLONS W R) ( DOLLARS/ GALLON PAI NT TYPE)
= (BS GALLON DOLLARS W R)

To CALCULATE BS SUPPLEMENTAL GALLONS W THOUT REWORK

(BS SQFT SURFACE AREA) (ML TH CKNESS)/
( THEORETI CAL COVERAGE OF 1 GALLON AT 1ML DFT)

= (BS SUPPLEMENTAL GALLONS WO R)

To CALCULATE BS SUPPLEMENTAL GALLONS W TH REWORK:

(BS SUPPLEMENTAL GALLONS WO R) +
(BS SUPPLEMENTAL GALLONS WO R)
(((BS TOTAL_GENERAL LABOR HOURS W R
(BS TOTAL GENERAL LABCR HOURS WO R))/
(BS TOTAL GENERAL LABOR HOURS WO R))
= (BS SUPPLEMENTAL GALLONS W R)

To CALCULATE BS SUPPLEMENTAL ' GALLON DOLLARS W TH AND W THOUT
REWORK :

(BS SUPPLEMENTAL GALLONS WO R) (DOLLARS/ GALLOV PAI NT TYPE)
= (BS SUPPLEMENTAL GALLON DOLLARS WO R)

(BS SUPPLEMENTAL GALLONS W R) ( DOLLARS/ GALLON PAI NT TYPE)
= (BS SUPPLEMENTAL GALLON DOLLARS W R)
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APPENDI X E

SAMPLE BI D ESTI MATI NG OUTPUT



SP-3 BID STAGE ESTIMATOR
RSV PAINTING ESTIMATES

ZONE 01 GENERAL LABOR HOURS ESTIMATE

LABOR HRS LABOR HRS LABOR COST LABOR CO5T

COMPARTMENT COMPT SQUARE EST W/0 EST WITH EST WITHOUT EST WITH'
NUMBER TYPE FEET REWORK REWORK REWORK REWORK

01-28-01-L SA 884 109 124 $2.,726 $3,C ¢
01-41-2-L SA 722 89 101 $2,226 $2,5.°
01-72-1-Q LK 940 240 329 $5,993 $8,22¢
01-82-1-M t516) 402 127 141 $3,183 $3,% ¢
SUBTOTAL ......-: 2,948 565 695 $14,127 $17,36-



SP-3 BID STAGE ESTI MATOR
RSV PAI NTI NG ESTI MATES
ZONE 02 GENERAL LABOR HOURS ESTI MATE

12-10-1988 PACE 2
LABOR HRS LABOR HRS LABOR COST LABOR COST
COVPARTMENT COMPT SQUARE EST WO EST WTH EST W THOUT EST WTH
_ NUMBER ~ TYPE ~ FEET  REWORK ~ REWORK  REWR REWORK
02-35-2-L PS 1, 396 308 451 $7, 690 $11, 284
02-41-2-Q LK 473 121 166 $3, 015 $4, 139
02-44-1-Q FR 2,907 199 460 $4, 966 $11, 507
1-56-0Q U 3,776 1,454 1,718 $36, 344 $42, 952
SUBTOTAL ...... . 8, 552 2,081 2,795 $52, 015 $69, 882



12-10- 1988
COVPARTMENT COVPT
_NOVBER T TYPE
03-38-0-C OF
03-40-O- M EV
03-58-0-S EV

SP-3 BI D STAGE ESTI MATOR
RSV PAI NTI NG ESTI MATES
ZONE 03 GENERAL LABOR HOURS ESTI MATE

SQUARE
EET

LABOR HRS LABOR HRS
EST WTH EST W THOUT

EST WO
REWORK

REWORK

LABOR COST
REWORK

$1, 626
$1, 235
$3,978

$6, 839

PAGE 3

LABCR COST
EST WTH
REWORK



SP-3 BI D STAGE ESTI MATOR
RSV_ PAI NTI NG ESTI MATES
ZONE EXT CGENERAL LABOR HOURS ESTI MATE

12-10- 1988 PAGE 4

LABOR HRS LABCR HRS  LABOR COST LAB T
COVPARTMENT COVPT SQUARE EST WO EST WTH EST W THOUT ES?QWC'(I?EI

NUMBER  TYPE  FEET REWRK  REWORK REVORK REVCRK
EXTDECK ED 10, 933 2,824 3,353 70,609
EXTHULL EH 24, 083 4,062 5.668 $§01:55o ﬁfﬁ’gég
EXTVERT _EV 7. 200 1.452 1,884 $36.300 $47.100

SUBTOTAL . . . . . . .. 42,216 8, 338 10, 904 $208, 459 $272, 608



SEs? BARnTIRGEeETIANIES |

ZONE HOLD GENERAL LABOR HOURS ESTIMATE
12-10-1988 o e e e e B PAGE 5

LABOR HRS LABOR HRS LABOR COST  LABOR COS5.
COMPARTMENT COMPT SQUARE EST W/0 EST WITH EST WITHOUT EST WITH

NUMBER TYPE FEET REWORK REWORK REWORK REWORK .
1-53-2-Q WK 388 113 155 $2,829 $3., 8¢
3-40-2-T pPS 261 58 84 $1,438 $2,1 (
3-86-0-V VD 950 133 174 $3,325 $4, 30-
4-40-1-F TK 1,674 707 798 $17.,668 $19,94¢
4-40-2-F TK 1,580 667 753 $16,676 $18.,¢

SUBTOTAL ....---- 4,853 1,677 1,965 $41,935 $49,12



SP-3 BI D STAGE ESTI MATCR
RSV PAI NTI NG ESTI MATES

ZONE MAI N GENERAL LABOR HOURS ESTI MATE
12-10-1988 PACE 6

LABOR HRS LABOR HRS  LABCR COST  LABOR COST
COVMPARTMENT COVPT SQUARE EST WO EST WTH EST W THOUT EST WTH

NUVMBER TYPE FEET REWORK REVORK REWORK REVORK

1-14-1-L CB 1, 446 289 337 $7, 230 $8, 435
1-33-1 - L SA 900 111 126 $2. 775 $3, 150
1-41-O-L LR 2,182 307 332 $7. 682 $8. 292
1-5-0-L Ps 922 203 298 $5. 079 $7. 453
1-5-2-A 50 588 186 206 $4. 655 $5, 145
1-70-1-Q OF 508 152 174 $3. 812 $4. 343
1-87-4-L WS 03 22 25 $543 $636

SBTOTAL . . . . . 6. 729 1271 1,498 $31. 776 $37, 453



ReY BAPNPIREESTITESR

ZONE PLATF GENERAL LABOR HOURS ESTI MATE

12-10-1988

COVPARTMENT SQUARE
SNk | OVRE | “Feer
2-107-1-E (%S 5, 633
2-27-2-F TK 199
3-11- OI:Q TK 666
3-40- O VS 7,882
2-104- 3-F TK 241
3-68-0OE (%S 6, 922
SBIOA . ... A4S
HULL TOTAL 88, 130

LABOR HRS LABOR HRS

EST WO EST W TH
REVORK REVORK
3305 6, 489

84 05

281 317

4 624 9. 080

102 115

4 061 7,974
12,457 24,071
26. 663 42,272

LABOR COST

=T R

$82, 617
$2, 100
$7, 029

$115, 603
$2, 544

$101, 523

$311, 416

$666, 566

PACE 5
LABOR COST

$2,8
$199, 35

"$601, 7
$1. 056, 80




SP-3 BI D STAGE ESTI MATCR
RSV PAI NTI NG_ESTI MATES
SUPPLEMENTAL LABCR ESTI MATE

12-10- 1988 PAGE 8
LABOR HRS LABOR HRS LABOR COST  LABOR CCST

SUPPLEMENTAL EST WO EST WTH EST WTHOUT  EST WTH

LABOR NANE REWORK  REWORK REWORK  REWORK
BLAST AND PAINT ASSEMBLI ES 1,330 2,785 $33, 250 69, 625
BLAST AND_PAINT SVALL PARTS 630 1712 15, 750 42, 800
PRI VE_PLATE 1,171 1,836 29, 275 45, 900
REMVE BLAST MEDIA 3BL 405 $8,775 10, 125
SUPPLEMENTAL LABOR TOTAL . . . . 3,482 6, 738 $87,050  $168, 450
HLL LABRTOTAL . . . . o oo . 30,145 49,010 $753,616  $1,225, 259



kst BAPNTI NG EST MRS

SUPPLEMENTAL NMATERI AL ESTI MATE

2-10-1988 PACE 9
LABOR COST LABOR COST
SUPPLEMENTAL EST WTHOUT EST WTH
MATERI AL NAME REWORK REVIORK
BLAST (RIT $4,616 $7, 318
M SC $1, 653 $2,621
SOLVENT $3, 543 ) $5, 618

SUPPLEMENTAL MATERI AL TOTAL . . $9, 812 $15, 557



SP-3 BI D STAGE ESTI MATOR
RSV PAI NTI NG ESTI MATES
ZONE 01 PAINT SYSTEMS ESTI MATE

12-10-1988 PAGE 10
PAI NT PAI NT PAINT COST  PAINT COST
COVPARTMENT COVPT PAI NT GALS WO GALS WTH W THOUT W TH
NUVBER TYPE TYPE REVWORK REWORK REVWORK REVWORK
01-28-01-L SA
OVERHEAD
150 0.80 1. 27 $7 $11
BULKHEAD
150 1.58 2.51 $14 $22
124 1.72 2.73 $22 $36
DECK
150 0.70 1.11 $10
LBE 1.16 1.84 $6 $20
LBE 1.16 1.84 $13 $20
01-41-2-L SA
OVERHEAD
150 0.70 1.11 $6 $10
BULKHEAD
150 1.12 1.78 $10 $16
124 1.22 1.93 $16 $25
DECK
150 0.70 1.11 $6 $10
LBE 1.17 1.85 $13 $20
LBE 1.17 1.85 $13 $20
01-72-1-Q LX
OVERHEA
150 0.85 1.34 $8 $12
BULKHEAD
150 1.58 2.51 $14 $22
I 124 1.72 2.73 $22 $36
I DECK
| 150 0.85 1.34 $8 $12
150 0.85 1.34 $8 $12
124 1.54 2. 44 $20 $32
01-82-1-M SO
I OVERHEAD
150 0.35 0.56 $3 $5
SMGWE 0.63 1.00 $8 $12
BULKHEAD
150 0.93 1. 47 $8 $13
SMGVE 1.25 1.98 $16 $25
DECK
150 0.35 0.56 $3 $5
SMGWE 0.63 1.00 $8 $12
SBTOTAL . . . . $264 $419



| 2-10-1988

COVPARTMVENT COVPT
NUMBER TYPE

SP-3 BI D STAGE ESTI MATOR

RSV PAI NTI NG ESTI MATES

ZONE 02 PAINT SYSTEMS ESTI MATE

PAI NT

02-35-2-L PS
OVERHEAD

BULKHEAD

DECK
02-41-2-0Q LK
0VERHEA
BULKHEAD

DECK

02-44-1-Q FR
OVERHEA

BULKHEAD

DECK

1-56- O U
oVERHEAD
BULKHEAD

DECK

150
124
124

150
124
124

150
150

150

150
124

150
150
124

150
124
124

150
124
124

150

TYPE

PAI NT

GALS WO GALS WTH

REWORK

oco0o oo o ol SO AT A S el

= oo NN

20
74

.74
.28

31

.39
. 86

. 46
.74

80

.45
.45
.82

.14

53

.93
. 66
.67
. 67

.14

PAI NT
REWORK

.90
75
.15
. 62
.25

21
.94

PR TTWwW PN
©
IS

ROO P O
\l
N

naba
o
H

PAI NT COST
W THOUT
REWORK

$10
$4
$11

$15
$33
$59
$126
$126

$15

PAGE 11

PAI NT COS
W TH
REVIORK

$25
$5 2

$°1

$1, 3



SP-3 BI D STAGE ESTI MATOR
RSV PAI NTI NG ESTI MATES
ZONE 03 PAINT SYSTEMS ESTI MATE

12-10- 1988 PAGE 12
PAI NT PAI NT PAINT COST  PAINT COST
COVPARTMENT COMPT ~ PAINT GALS WO GALS WTH W THOUT W TH
NUMBER  TYPE TYPE REWORK REWORK REVORK REWORK
03-38-0C OF
OVERHEAD
150 0.28 0. 44 $2 $4
126 0. 41 0. 65 $5 38
BULKHEAD
150 0.35 0.55 $3 $5
150 0. 47 0. 74 4
124 0.51 0. 80 7 $7
DECK
150 0. 26 0. 41 $2 $4
126 0. 38 0. 61 $5 S8
03-40-OM EV
OVERHEAD
BULKHEAD
150 0.85 1. 36 $12
HGE 1. 57 2. 48 $8 $35
HGE 1.57 248 $22 $35
DECK
03-58-0-S EV
OVERHEAD
BULKHEAD
150 2.75 4.36 $24 $39
HGE 5. 04 7.99 $72 $114
HGE 5. 04 7.99 $72 $114
DECK
SBTOAL . $250 $396



ks BN NG EST MES™

ZONE EXT PAINT SYSTEMS ESTI MATE

12-10- 1988
PAI NT PAI NT PAI'NT COST
COVMPARTMENT _COVPT PAI NT GALS WO GALS W TH W THOUT
NUMBER TYPE TYPE K REWORK REWORK
EXTDECK ED
OVERHEAD
BULKHEAD
DECK
150 38. 14 60. 47 $339
1139R 971. 82 1,540.78 $31, 098
EXTHULL EH
OVERHEAD
BULKHEAD
150 84. 01 133.19 1$748
HGE 153. 88 243. 98 $2, 201
HGE 153. 88 243. 98 $2, 201
DECK
EXTVERT EV
OVERHEAD
BULKHEAD
150 25.12 39. 82 $224
HGE 46.01 72.94 $658
HGE 46. 01 72.94 $658
DECK
SUBTOTAL . $38, 126

PAGE .c<

PAI NT COST

WTH
REWORK

$538
$49, 3C

$l,18
$3, 489
$3, 489

$35
$1, 043
$l, 043

$60, 447



SP-3 BID STAGE ESTI MATOR
RSV _PAI NTI NG ESTI MATES
ZONE HOLD PAINT SYSTEMS ESTI MATE

12-10- 1988 PAGE 14
PAI NT PAI NT PAINT COST  PAINT COST
COVPARTMENT COMPT PAI NT GALS WO GALS WTH W THOUT W TH
NUMVEER TYPE TYPE REWORK REWORK REWORK REWORK
1-53-2- WK
OVERHEAD
150 0. 27 0.43 2
124 0.39 0.62 5 $4
BULKHEAD
150 0.81 1.28 $7 $11
124 0. 88 1. 39 $11 $18
DECK
150 0.28 0.44 $2
124 0.30 0.48 $4 $4
3-40-2-T PS
OVERHEAD
150 0.18 0.29 $2
124 0. 26 0.42 %3 $3
124 0. 26 0. 42 3 $5
BULKHEAD
150 0.55 0. 87 $5
124 0.60 0.95 $8 $8
124 0.79 1. 26 $10 $16
DECK
150 0.18 0.29 $2 $3
150 0.24 0. 38 $2
3-86-O0-V VD
OVERHEAD
150 1.05 1. 66 $9 $15
BULKHEAD
150 3.14 4. 98 $28 $44
DECK
150 1.34 2.12 $12 $19
4-40-1-F TK
OVERHEAD
150 1.17 1.85 $10 $16
150 1. 17 1.85 $10 $16
104 2.00 3. 17 $30 $48
BULKHEAD
150 3.50 5.55 $31 $49
150 3.50 5.55 $31 $49
104 5.99 9.50 $90 $143
DECK
150 1.17 1.85 $10 $16
150 1. 17 1. 85 $10 $16
104 2.00 3.17 $30 $48



Sp-3 Bi? N'%{ GE_ESTIMATOR

RSV G ESTIMATES
ZONE HOLD PAINT SYSTEMS ESTIMATE
12-10- 1988 PAGE .f
PAI NT PAI NT PAINT COST  PAINT COS|
COVPARTMENT COVPT PAI NT GALS WO GALS WTH W THOUT W TH
NUMBER  TYPE TYPE REWORK REVORK REVORK REWORK
440-2-F TK
OVERHEAD
150 1.10 1.75 $10 $1
150 1.10 1.75 $10 $10
104 1. 89 2.99 $28 $45
BULKHEAD
150 3.31 5. 24 $29 $46
150 3.31 5. 24 $29
104 5. 66 8. 97 $85 $137
DECK
150 1.10 1.75 $10 16
150 1.10 1.75 $10 16
104 1.89 2.99 $28 §45



SP-3 BI D STAGE ESTI MATOR
RSV PAI NTI NG ESTI MATES

ZONE MAIN PAINT SYSTEMS ESTI MATE

12-10- 1988 PAGE 16
PAI NT PAI NT PAINT COST  PAINT COST
COVPARTMENT COWPT PAI NT GALS WO GALS WTH W THOUT W TH
NUMBER TYPE TYPE REVWORK REWORK REWORK REWORK
1-14-1-L. CB
OVERHEAD
150 1.20 1.91 $11 $17
124 1.75 2. 77 $23 $36
124 1.75 2. 77 $23 $36
BULKHEAD
150 2.64 4.18 $23 $37
124 2. 87 4.55 $37 $59
124 2. 87 4.55 $37 $59
DECK
150 1.20 1.91 $11 $17
1-33-1-L SA
OVERHEAD
150 0.82 1.29 $7 $12
BULKHEAD
150 1.20 1.90 $11 $17
124 1.30 2.07 $17 $27
DECK
150 1.13 1.79 $10 $16
LBE 1.87 2.97 $21 $33
LBE 1.87 2.97 $21 $33
1-41-O0L LR
OVERHEAD
150 1.60 2.54 $14 $23
126 2.35 3.73 $31 $49
126 1.77 2.80 $23 $36
BULKHEAD
150 4.62 7.32 $41 $65
126 5.09 8. 07 $66 $105
126 5.09 8. 07 $66 $105
DECK
150 1.40 2.21 $12 $20
1-5-O-L PS
OVERHEAD
150 0.81 1.29 $11
124 1.18 1.87 $7 $24
124 1.18 1.87 $15 $24
BULKHEAD
150 1.59 2.52 $14 $22
124 1.73 2. 75 $23 $36
124 2.31 3.66 $30 $48
DECK
150 0.81 1.29 $7 $11
150 1.08 1.72 $10 $15



SP-3 BI D STAGE ESTI MATOR
RSV PAI NTI NG ESTI MATES
ZONE MAIN PAINT SYSTEMS ESTI MATE

PAGE 7
12-10- 1988
PAI NT PAI NT PAINT COST  PAINT COST
COwP PAINT  GALS WO GALS  WTHAUT W TH
TNOVBER TPE T RERK T REOX REORK
e
0. 43 0. 68 $4 *6
éSWG\/O \E 0.77 1.22 $10 $ >
SULKFEAD 150 1. 59 2.52 $14 522
SVONE 713 3. 38 $27 s 2
PECK $6
0. 43 0. 68 $4 6
%SNG\O NE 0.77 1.22 $10 $°%
L ek e
0 $€
0. 45 0.71 $4
30 0. 66 105 59 $ ¢
SULKREAD 150 1.19 1.88 $11 517
150 1,58 7 51 $14 : -
124 17 273 $22 gt
DECK o )
0. 45 0.71
g g w8
L e
0.08 0.13 $1
159 0. 06 0. 14 o1 ;
SULKREAD 150 0. 21 0. 34 $2
150 0. 21 0. 34 > :
126 0.18 0. 28 5
DECK 150 0.08 0.13 $1 $
150 0. 11 0. 18 31 $
126 0. 09 0. 15 31



12-10- 1988

COVPARTMENT  COVPT

2-107-1-E
OVERHEAD

BULKHEAD
DECK

2-27-2-F
OVERHEAD
BULKHEAD

DECK

3-11-0-Q
OVERHEAD

BULKHEAD

DECK

TYPE

MS

TK

TK

SP-3 BID STAGE ESTI MATOR
RSV PALNTLNG ESTI MATES

ZONE PLATF PAINT SYSTEMS ESTIMATE

PAGE 18
PAI NT PAI NT PAI NT COST PAI NT COST
PAI NT GALS WO GALS WTH W THOUT W TH
TYPE REWORK REWORK REVWORK REVWORK
150 4.19 6. 64 $37 $59
150 5.58 8. 85 $50 $79
124 6. 08 9.63 $79 $125
150 11. 28 17. 88 $100 $159
124 12. 28 19. 46 $160 $253
124 12. 28 19. 46 $160 $253
150 4,19 6. 64 $37 $59
150 4.19 6. 64 $37 $59
150 0.14 0.22 $1 $2
150 0.14 0.22 $1 $2
104 0.24 0.38 $4 $6
150 0.42 0. 67 $4 $6
150 0.42 0. 67 $4 $6
104 0.72 1.15 $11 $17
150 0.13 0.21 $1 $2
150 0.13 0.21 $1 $2
104 0.23 0. 36 $3 $5
150 0. 38 0.61 $3 $5
150 0. 38 0.61 $3 $5
104 0. 66 1. 04 $10 $16
150 1.59 2.52 $14 $22
150 1.59 2.52 $14 $22
104 2.72 4,32 $41 $65
150 0.35 0.55 $3 $5
150 0.35 0.55 $3 $5
104 0. 60 0.95 $9 $14



“Rs? BaPNTT NG ST MATES™

ZONE PLATF PAINT SYSTEMS ESTI MATE

PAGE 3

PAINT_COST
W TH
_ REVIORK

$71
$9
$15

$24
$39.
$392

$7
$71

$6
$14

$204
$324
$32

$69
$6

12-10- 1988
PAI NT PAI NT PAI NT COST
COVPARTMENT COVPT PAI NT GALS WO GALS W TH W THOUT
NUMBER TYPE TYPE REVWORK REWORK REWORK
340-O-E MS
OVERHEAD
150 5.02 7.96 $45
150 6. 70 10. 62 $60
124 7.29 11. 56 $95
BULKHEAD
150 17.45 27. 66 $155
124 18. 99 30. 12 $247
124 18. 99 30. 12 $247
DECK
150 5.02 7.96 $45
150 5.02 7.96 $45
2-104-3-F TK
OVERHEAD
150 0.17 0.28 $2
150 0.17 0.28 $2
104 0.30 0. 47 $4
BULKHEAD
150 0.55 0. 87 $5
150 0.55 0. 87 $5
104 0.94 1. 49 $14
DECK
150 0.12 0.19 $1
150 0.12 0.19 $1
104 0.20 0.32 $3
3-68-C-E M5
OVERHEAD
150 4.81 7.63 $43
150 6.42 10. 18 $57
124 6.99 11. 08 $91
BULKHEAD
150 14. 45 22.91 $129
124 15. 73 24. 94 $204
124 15.73 24.94 $204
DECK
150 4.88 7.74 $43
150 4.88 7.74 $43
SUBTOTAL . $2, 581

$4 092



SP-3 BID STAGE ESTI MATOR
RSV PAI NTI NG ESTI MATES
SUPPLEMENTAL PAI NT SYSTEMS ESTI MATE

12-10-1988 PAGE 20
GALS GALS  PAINT COST PAINT COST

AREA PAI' NT EST WO EST W EST WO EST WTH

DESCRI PTI ON TYPE REWORK  REVORK REWORK REWORK
FI RE ZONE BULKHEADS 1088 11 17 $316 $500
FURNI TURE M SC 124 18 28 $230 $365
| NTERI OR NON- SKI D 1139R 800 1,268 $25, 600 $40, 588
MACH NERY AND EQUI PNENT 111 25 40 $278 $441

éUPPLEI\/ENTAL PAINT SYSTEMS TOTAL . . . . . . . . . oo $26. 424 . $41, 894



SP-3 Bl D ST
RSV PAINTIﬁgEEE%FNR$E
PAINT TYPE SUMVARY

12-10- 1988
GALLONS GALLONS COST cOST

PAI NT EST WO EST WTH EST WO EST WTH

TYPE REVORK REVORK REVWORK REWORK
104 26 41 $390 $619
1088 11 17 $316 $500
111 27 43 $295 $468
1139R 1,772 2,809 $56, 698 $89, 892
124 197 312 $2, 560 $4, 059
126 17 26 $217 $344
150 377 598 $3, 356 $5, 320
HGE 413 655 $5, 906 $9, 363
LBE 8 13 $92 $146
SMGVNE 6 10 $77 $122

PAINT SUB TOTAL $69, 007  $110,835



SP-3 BID STAGE ESTI MATOR
RSV PAI NTI NG ESTI MATES
TOTAL COST SUMVARY

12-10-1988 PACE 22
COsT COosT
EST WO EST WTH
L RERK L R
GENERAL LABOR COST . . . . . . . . . . .. $666, 566  $1. 056, 809
SUPPLEMENTAL LABCR COST . . . . . . $87, 050 $168, 450
SUPPLEMENTAL MATERIAL COST . . . . $9, 812 $15, 557
PANT OOST . . . oo $69, 907 $110, 835

TOTAL OOST . . . oo $833,336  $1, 351, 650
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1.0 | NTRODUCTI ON

The Bid Stage Estimating programis an easy programto |earn.
The user can start utilizing it imediately, wthout having
to use this manual. The nmenus are self explanatory, but for
the users conveni ence, copies of the menus and sanple _
resultant screens are reviewed in this manual. The user will
find sanple RSV (Research Vessel) bid and conparabl e ShIP
files on the data disk. The sanple data, including pain

costs, paint coverages, hourly rates, etc. should be replaced
w th actual yard data.

2.0 | NSTALLATI ON

The Bid Estimating Program requires an |BM PC or conpatible
with a hard disk. 640K of RAMis required to run the

program Before installing the program it_is advised that
the-user make backup copies of the disks. To install the
program place the program disk in drive A Mike sure that
the PCis currently accessing the root on the C drive.
Continue by typing "A INSTALL". This command will invoke the
batch file that wll load the Bid Stage Estimating files onto
the hard disk. The batch file INSTALL will pronpt the user
to insert the data disk when appropriate. The batch file

wll create two sub-directories on the C drive off of the
root directory. The two sub-directories will be called

PNTEST and PNTDATA. Al of the Bid Stage Estimating program
files wll reside in the PNTEST sub-directory and all ?f tne
data files wll reside in the PNTDATA sub-directory. f the

files do,not reside in these sub-directories the user wll
receive "path” errors. To run the program the user must

type "PAINT" in the PNTEST sub-directory.

3.0 SPECI AL FEATURES

When using the Bid Estimating Program PLEASE MAKE SURE THAT
THE "CAPS LOCK" KEY IS ACTIVATED. =~ |f the Caps Lock key has

not been turned on the user will experience problens in
activating several options in the program nenus.

THE USER | S WARNED NEVER TO ERASE ALL THE BID SH P FILES, THE
COVPARABLE SHI P FI LES, THE COVPARTMENT TYPES OR THE PAI NT
TYPES . If all the data is erased in any one of these data
types, the program nay fail

The programis limted to the nunber of data records that can
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be entered and the anobunts in the respective fields. The
following is a list of these limts.

DATA TYPE NUMBER ALLOVWED
BID SH P FILES 100
COVPARABLE SHI P FILES 100
PAI NT TYPES 200
COVPARTMENT TYPES 100
COVPARTMENTS 500
SUPPLEMENTAL LABOR | TEMS 50
SUPPLEMENTAL MATERI AL | TEMS 50
SUPPLEMENTAL PAI NT SYSTEMS 50
PAI NT COATS/ COVPARTMENT 5
DATA FIELD QUANTI TY ALLOWED
# SQFT/GAL @I ML DFT 999
$/ GALLON $99
BS COWT SQFT( OVERHEAD, BULKHEAD, DECK) 999, 999¢ea
BS PAINT M LS( OVERHEAD, BULKHEAD, DECK) 99ea
BS SUPPLEMENTAL PAI NT SYSTEM SQFT 99, 999
BS SUPPLEMENTAL PAINT SYSTEM M LS

BS AVERAGE HOURLY CHARGE QUT RATE $99
CS M NS/ SQFT W & WO REWORK 99ea
CS GENERAL LABOR HOURS W & WO REWORK 9 999, 999ea
CS AVERAGE HOURLY CHARGE OUT RATE 88%
CS SUPPLEMENTAL LABOR HOURS W & WO REWORK 99, ea
CS SUPPLEMENTAL MATERI AL COST $999, 999

4.0 DATA STRUCTURE

In general the Bid Stage Estimting programis divided into
four major nodules: Paint Data, Bid Ship Data, Conparable

Ship Data and Conpart nment Tﬂoe Data. Please see Figure 4-1.
The follow ng paragraphs w explain inmportant feafures to

remenber when entering data.
4.1 PAINT DATA

The Paint Data module naintains all of the master paint

data, please see Figure 4-2. The user should |oad the nost
recent paint data that is germane to the present operation of
t he conpany. Pal nt types may be added as they becone
avai |l abl e. The sqft/gal rating refers to the theoretical
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coverage/ gall on of the paint provided by the vendor at 1 ml
DFT .  Please see Figure 4-3 for an exanple input screen.

4.2 BID SH P DATA

The Bid Ship Data consists of information that has been
entered about a contract that the firmis presently

bidding. The Bid Ship Data is broken down into four nodul es:
conpartnent data, paint systems by conpartnent type,

suppl enental paint systems, and the average hourly charge out
raéei Pl ease see Figure 4-4. Dat a nust be | oaded for each
modul e.

4.2.1 COVWARTMENT DATA

The term conpartment should be interchangeable with the word
area. In other words, coqpartnent could al so be a block, a
unit, etc. Conpartnent refers to a space. Consequently, the
termzone refers to a grouping of compartments. The
compartment type nust also be identified. Please note, when
entering hull 'sqft data, it should be entered under the
"BLKHDS" heading. Please see Figure 4-5 for an exanple
conpartnent data entry screen

4.2.2 PAINT SYSTEM5 BY COVPARTMENT TYPE

For each conpartment type associated with the chosen
conparabl e ship, a paint systemnust be devel oped. The user
must enter paint tYpes and anticipated dry filmthicknesses.
The systemw Il allow up to 5 different paint types to be
identified for each conpart nent tyBe. Coatings that are
applied at different time periods but make use of the sane
aint may be grouped together in order to allow for nore than
ive coatings. |If a wong paint type is entered, the program
will provide a list of the valid paint types. Please see
Figure 4-6 for a sanple screen.

4.2.3 SUPPLEMENTAL PAI NT SYSTEMS

The program allows for the entry of supﬁlenental pai nt
systens. This portion of the program should be used to
account for paint that is used for special circunstances,
such as fire retardant paint, anti-sweat paint, etc. \When
entering the data, the total sqgft that is expected to be
covered should be totaled and entered as one Figure. Please
see Figure 4-7.
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4.2.4 AVERACE HOURLY CHARGE QUT RATE

This rate refers to the hourly charge that should be accessed
in order to reflect what it would cost to have the work
performed by sub-contractors. In other words, the rate
should be fully burdened so that proper "make vs buy" or
"in-house vs sub-contract" decisions can be made.

4.3 COVPARABLE SHI P DATA

The Conparable Ship Data refers to the data that has been
entered from historical databases. The Conparable Ship Data
consi sts of four nodules: nins/sqft data, general |abor data,
suppl emental | abor data, and supplenental material data.

Pl ease see Figure 4-8.  Data nust be |oaded for each nodul e.

4.3.1 M NS/ SQFT DATA

The mins/sqft data nust be entered by conpartnent type, with
and without rework. The mins/sqgft factors should account for
| abor that can be directly attributed to a particular
conpartnment\ bl ock/unit type. The anmount of rework may be
derived directly from hours collected without and wt

rework, or a rework ratio nmay be used that the conpany has
established. Please see Figure 4-9.

4.3.2 GENERAL LABOR DATA

The General Labor Data refers to the total hours spent on the
contract that can be attributed to the mns/sqgft data.

4.3.3 SUPPLEMENTAL LABOR DATA

The Suppl emental Labor Data refers to the hours spent
performng operations that cannot be/or is economcally not
feasible to directly attribute to a particular conpartnent
type. An exanple of an operation of this nature m ght be

t ough-up throughout, sandblasting small parts, sandbl asting
assenblies, etc. Each supplenental data item nust be entered
wi thout and with rework. Please see Figure 4-10.

4.3.4 SUPPLEMENTAL MATERI AL DATA

The Supplenental Material Data refers to the materials other
than paint that are used by the Paint Departnent; for
exanple: blast grit, brushes, solvent, etc. The user may
choose not to identify any sugplenental material. This 1s
entirely up to the user and the circunstances of his/her
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ard. |If the user chooses to identify suppl enental nateri al
otal dollar figures with rework should be used. Pp|lease see
Figure 4-11.

4.4 COVPARTMENT TYPE DATA

The Conpartnment Type data should include a list of valid
conpart ment tzfes and their respective descriptions. p|ease
see Figure 4-12. The conpartnent types may be the |i st
suggested in the Bid Stage Estinmating report or the
compartment types unique to the user’'s yard. Before choosing
conpar t ment t{pesl the user should carefully decide which
breakdown best suits his/her yard estimating practices.

Pl ease see Figure 4-13 for an exanple screen

5.0 PROGRAM MENUS/ I NI TI ALI ZATI ON MENU

The programis a nenu driven system There are a total of 13
nenus. Please see Figure 5-1.  Each nmenu will have a total

of 9 options. Options 1 through 7 will describe a particular
function that the user may invoke. Option 8 will aPma S
return the user to the previous nenu. ~ (ption 9 will armays
PrOVIde help. This format of options is consistent

hroughout the program

As an option is chosen, the user need not press the ENTER
key. The programw || automatically advance as soon as a
nunber is chosen. The remainder of this section of the
manual w Il present actual screens of the nenus. Menus that
are self explanatory will not be discussed.

The very first menu that the user will see is the
master menu.  Fromthis nenu the user will begin hi
devel opment process. This nenu is also the only plac
the user can exit the program Please see Figure 5-2.
5.1 MASTER PAINT TYPE MENU

(Pl ease see Figure 5-3)
5.2 MASTER COVPARTMENT TYPE MENU

(Pl ease see Figure 5-4)
5.3 FILE CREATI ON MENU

(Pl ease see Figure 5-5)

s bid
e where
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5.3.1 BID SH P FILE MAI NTENANCE MENU
(Pl ease see Figure 5-6)
5.3.1.1 COWPARTMENT FI LE MAI NTENANCE MENU
(Please see Figure 5-7)
5.3.1.2 PAINT SYSTEMS FILE MAI NTENANCE MENU
(Pl ease see Figure 5-8 )
5.3 .1.3 SUPPLEMENTAL PAINT SYSTEM FI LE MAI NTENANCE MENU
(Pl ease see Figure 5-9)
5.3.2 COWARABLE SHI P FILE MAI NTENANCE MENU
(Pl ease see Figure 5-10)
5.3.2.1 M NS/ SQFT FI LE MAI NTENANCE MENU
(Pl ease see Figure 5-11)
5.3.2.2 SUPPLEMENTAL LABOR FI LE MAI NTENANCE MENU
(Pl ease see Figure 5-12)
5.3.2.3 SUPPLEMENTAL MATERI AL FILE MAI NTENANCE MENU
(Please see Figure 5-13 )
5.4 DI SK MAI NTENANCE MENU
The Di sk Mintenance nenu allows the user to swtch
comparabl e ship files for each bid ship. This is probably
one of the nost inportant features of this program  Being
able to switch conparable ship files, neans that the user can
make use of his historical data with very little effort.
Swi tchinPythe conparable ship file nane will load a

conpl ete different set of mns/sqft, supplenmental [abor
items, etc. Pl ease see Figure 5-14.
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BiID ESTIMATING PROGRAM

DATA
STRUCTURE
PAINT BID SHIP COMPARABLE COMPARTMENT
DATA DATA SHIP DATA TYPE DATA
COMPT PAINT SUPPL AVG HRLY MINS/ SUPPL SUPPL GENREAL
DATA SYSTEMS PAINT CHRG OUT SQFT LABOR MATERIAL LABOR
SYSTEMS RATE DATA DATA DATA DATA

Figure 4-1.

BID ESTIMATING PROGRAM

DATA
STRUCTURE

PAINT N
DATA —_—

|

PAINT TYPE CODE
PAINT TYPE DESCRIPTION
4 SQFT/GAL @ 1MIL DFT
% /GALLON




/ PAINT PAINT TYPE BQFT/GALLON
/ TYPE CODE DEECRIFTION 2 1 MIL DFT  GALLON
F121 ANTIFOUL VINYL RED 200 $835.20
Fi11 ERQUIPMENT ENAMEL IS0 .23
I F128 CHLORINATED ALKYD - SEMI GLOBS 300 17.62
r129 ANTIFOUL VINYL BLACK 200 33.92
, F1%0 POLYAMIDE EFOXY PRIMER 300 12.51
Fis1 PDLYAMIDE EPDXY TDP COAT GRAY 300 12.73
F132 FOLYAMIDE EPOXY TOP COAT WHITE 300 16.13
Fise POLYAMIDE EFOXY TOR COAT GRAY 300 12.44
F136 POLYAMIDE ERPOXY TOP CORT RED 300 16.42
477 INTUMEBCENT 150 37.83
&35 LATEX EMULSION 32 13.20
ENTER THE PAINT TYPE CODE, OR HIT CEBC] TO END
Figure 4-3.
BID ESTIMATING PROGRAM
i 1 i i
2N Quunp
———————et =) g & ) 3T ——————— ———————
DATA
f i
COMPARTMENT PAINT SUPPL AVG HOURLY
DATA SYSTEMS BY PAINT CHARGE OUT
COMPT TYPE SYSTEMS RATE
COMPT # PAINT CODE AREA DESCP
COMPT DESCP & DFT(MILS) PAINT CODE
ZONE # e OVERHEAD SQFT
COMPT TYPE BLKHDS(HULL) DFT(MILS)
COMPT SWUri A 4 \ 7
OVERHEAD DECK
BLKHDS(HULL)

Figure 4-4.




COMPARTMENT COMPARTMENT ZONE COMPARTMENT SQUARE
NUMBER DEECRIPTION NUMBER TYPE FEET
3-63-0-E MAIN MACHINERY ROOM 002 MS 1300

3400
1300
S=41-0-E AUXILIARY MACHINERY ROOM 003 ME 1200
3100
1200
01-41-0-L. PABGAGE 004 PB 400
1300
600
01-463-01~-L. CO STATERQOOM 006 =123 22%
ENTER THE BQUARE FEET OF THE BULKHEAD
Figure 4-5.
COMPARTMENT TYPE: MS
DEECRIPTION: MACHINERY BPAGE
QVERHEAD BULKHEAD (HULL) DECK
PAINT BYBTEM PAINT SYSTEM PAINT BYBTEM

PRINT DRY MIL PAINT DRY MIL PAINT DRY MIL
TYPE FILM THICK TYPE FILM THICK TYPE FILM THICK
F130 1.5 F130 3.0 F130 3.0
634 1.3 &34 1.5 /77 3.0
F124 1.8 F124 1.3 477 3.0

ENTER THE PAINT TYPE DR PFREGE (ESC3 TO END




SUPPLEMENTAL PAINT GYETEMS

DRY MIL
PAINT TYPE AREA DESCRIPTION SQUARE FEET FILM THICK
477 3I-463-0-E BULKHEAD &3 ONLY &00 10.0
F130 1-835-0-0 BULKHEAD &3 ONLY 300 1.5
Fi24 1-546=-0-0 BULKHEAD 63 ONLY 300 3.0
477 1-59-3-3 FIRE ZONE BULKHEADS 160 10.0
ENTER THE PAINT TYPE OR HIT CEBCl TO END
Figure 4-7.
BID ESTIMATING PROGRAM
DATA
STRUCTURE
| | I ]
——————— COMPARABLE
SHIP DATA .

] 1 ]
IWNS/ GENERAL SUPPL SUPPL
SQFT LABOR LABOR MATL
DATA DATA DATA DATA

MINS/SQFT GENL LBR HRS SUPPL LER NAME
WO ,/REWORK WO/REWORK SUPPL LBR HRS éﬁgzt iﬂfrt 23“5‘5
MINS/SQFT GENL LBR HRS WO /RENORK
W/REWORK W/REWORK SUPPL LBR HRS
AVG HRLY CHRG W/REWORK
« BY COMPT TYPE OUT RATE

Figure 4-8.




COMPARTMENT COMPARTMENT MINB/ERFT MING/EQFT
TYPE TYPE DESCRIPTION WITHOUT REWDRK WITH REWORK
cB CREW BERTHING 12.30 21.10
CF CHILL/FREEZE 4.30 3,70
FR FAN ROOM 20.50 25.10
GY GALLEY 10.20 13.90
g INTAKE/URTAKE 10.40 13.70
LK LOCKER 14,20 18.70
LR LOUNGE AND RECREATION 11.70 14.40
M5 MACHINERY GPACE 47.90 69.40
OF OFFICE 15.20 19.70
PS PABGAGE 1B.20 23.10
6A STATEROOM 13.20
ENTER THE MING/GQFT FIGURE WITH REWORK
Figure 4-9.
SUPPLEMENTAL SUPPLEMENTAL
SUPPLEMENTAL LABOR HOURS LABOR HOURS
LABOR NAME WITHOUT REWORK WITH REWORK

G6HOP BLAST PAINT ASEEMBLIES
EMALL PARTE

ENTER THE BUPPLEMENTAL LABOR NAME,

3930
3478

4210
3683

QR HIT (EBC] TO END




SUPPLEMENTAL MATERIAL COST

MATERIAL NAME MATERIAL COST
BLAST GRIT $27,B860.00
BRUSHES 4,240.00
MIEC 44,213.00
GAFETY EQUIPMENT 11,307.00
BANDBLAST EQUIPMENT 33,298.00
SANDING DISKE 4,240.00
SOLVENTE 41,790.00
SPRAYER ERUIPMENT 34,337.00
TRPE 3,028.00

ENTER THE MATERIAL NAME, OR HIT C[ERC]1 TOQ END

Figure 4-11.

BID ESTIMATING PROGRAM

DATA
STRUCTURE

COMPARTMENT
TYPE DATA

COMPARTMENT TYPE CCDE
COMPARTMENT TYPE DESCRIPTION

Figure 4-12.




COMPARTMENT
TYPE CODE

COMPARTMENT
TYPE DEECRIPTION

cs

CREW BERTHING
CHILL/FREEZE
FAN RODM

GALLEY

INTAKE/UPTAKE

LLOCKER

LOUNGE AND RECREATION
MACHINERY SPACE
OFFICE

PAEEAGE

ENTER THE COMPARTMENT TYPE CODE, OR HIT LEGCI TO END

Figure 4-13.

BID ESTIMATING PROGRAM

MASTER

MENU

MASTER PAINT

MASTER COMPT

FILE CREATION

DISK

TYPE MENU TYPE MENU MENU MAINT MENU
I

l 0

BID SHIP COMPARABLE

FILE MAINT SHIP FILE

MENU MAINT MENU

COMPT MINS /SQFT
FILE FILE

MAINT MENU

PAINT SYSTEM
FILE MAINT
MENU

SUPPL PAINT
SYSTEM FILE
MAINT MENU

MAINT MENU

SUPPL LBR

FILE MAINT
MENU

SUPPL MATL

FILE MAINT
MENU




1>
2>
>
4>
5>
6>
7>
8>

9>

HASTER MENU

FILE CREATION MENU

BID SHIP FILE MAINTENANCE MENU

COMPARABLE SHIP FILE MAINTENANCE MENU

MASTER COMPARTMENT TYPE FILE MATINTENANCE MENU
MASTER PAINT TYPE FILE MAINTENANCE MENU

DISK MAINTENANCE MENU

GENERATE ESTIMATES

EXIT TO DOS

HELP

ENTER CHOICE:

Figure 5~-2.

MASTER PAINT TYPE FILE
HAINTENANCE HENU

1> EDIT A PAINT TYPE

2> ADD A PAINT TYPE

3> DELETE A PAINT TYPE

4> LIST THE PAINT TYPES

5> NA

6> NA

7> NA

8> RETURN TO THE MASTER MENU
9> HELP

ENTER CHOICE:

Figure 5-3,.




MASTER COMPARTMENT TYPE
FILE MAINTENANCE MERKU

1> EDIT A COMPARTMENT TYPE

2> ADD A COMPARTMENT TYPE

3> DELETE A COMPARTMENT TYPE
4> LIST THE COMPARTHMENT TYPES
5> HA

6> NA

7> NA

8> RETURN TGO THE MASTER MENU
9> HELP

ENTER CHOICE:

Figure 5-4.

1>
2>
3>
4>
5>
6>
™
8>

g>

FILE CREATION MENU

CREATE A BID SHIP FILE

CREATE A COMPARABLE SHIP FILE
NA

HA

HA

HA

NA

RETURN TO THE MASTER MENU
HELP

ENTER CHOICE:




1>

2>

3>

4>

5>

6>

7>

8>

9>

BID SHIP FILE
HAINTENANCE HMENU

-

COMPARTMENT FILE MAINTENANCE MENU

PAINT SYSTEM FILE MAINTENANCE MERU
SUPPLEMENTAL PAINT SYSTEM FILE MAINTENANCE' MENU
EDIT THE CURRENT CHARGE OUT RATE

HA

NA

NA

RETURN TC THE MASTER MENU

HELP

ENTER CHOICE:

Figure 5-6.

1>

2>

3>

4>

5>

6>

7>

8>

9>

COMPARTHENT FILE
HAINTENANCE MERU

EDIT A COMPARTMENT RECORD

ADD A COMPARTMENT RECORD

DELETE A COMPARTMENT RECORD

LIST COMPARTHMENT RECORDS

NA

NA

NA

RETURN TC BID SHIP FILE MAINTENANCE MENU
HELP

ENTER CHOICE:

Figure 5-7.




1>

2>

3>

4>

5>

6>

7>

8>

g>

PAINT SYSTEM FILE
MAINTENANCE HENU

EDIT AN OVERHEAD PAINT SYSTEM RECORD

EDIT A BULKHEAD PAINT SYSTEM RECORD

EDIT A DECK PAINT SYSTEM RECORD

LIST PAINT SYSTEM RECQRDS

ADD A COMPARTMENT TYPE TO THE PAINT SYSTEM FILE
REMOVE A COMPARTHMENT TYPE FROM THE PAINT SYSTEM FILE
NA

RETURN TO THE BID SHIP FILE MAINTENANCE MENU

HELP

ENTER CHOICE:

Figure 5-8.

1>
2>
3>
4>
5>
6>
7>
8>

9>

SUPLEMENTAL PAINT SYSTEM
FILE MAINTENANCE MENU

EDIT A SUPPLEMENTAL PAINT SYSTEM RECORD

ADD A SUPPLEMENTAL PAINT SYSTEM RECORD
DELETE A SUPPLEMENTAL PAINT SYSTEM RECORD
LIST THE SUPPLEMENTAL PAINT SYSTEM RECORDS
NA

HA

NA

RETURN TO THE BID SHIP FILE MAINTENANCE MENU
HELP

ENTER CHOICE:




COMPARABLE SHIP FILE
HMAINTENANCE MENU

3> MINUTES PER SQUARE FOOT FILE MAINTENANCE MENU
4> SUPPLEMENTAL LABOR FILE MAINTENANCE MENU

5> SUPPLEMENTAL MATERIAL FILE MAINTENANCE MENU
6> NA

7> HA

8> RETURN TO THE MASTER MENU

0
v

HELP

ENTER CHOICE:

Figure 5-10.

MINUTES PER SQUARE FOOT FILE

HAINTENANCE MENU

1> EDIT THE MINUTES PER SQU?
2> LIST THE MINUTES PER SQUARE FOOT DATA

3> ADD A COHPARTMENT TYPE T

g
3
>
&
i
5
-
§
a ;]
S
8
5
:
3
g
L] |
7
3

5> LIST THE VALID COMPARTMENT TYPES
6> HNA

7> NA

8> RETURN TO THE COMPARABLE SHIP FILE MAINTENANCE

[C]
z
(=]

9> HELP

Figure 5-11.




7,
|
|

[
v

SUPPLEMENTAL LABOR FILE
MAINTENANCE MENU

EDIT A SUPPLEMENTAL LABOR RECORD

ADD A SUPPLEMENTAL LABOR RECORD

3> DELETE A SUPPLEMENTAL LABOR RECORD
4> LIST SUPPLEMENTAL LABOR RECORDS
5> NA
6> NA
7> NA
8> RETURN TO COMPARABLE SHIP FILE HAINTENANCE MENU
9> HELP

\ ‘ ENTER CHOICE:

Ju

Figure 5-12.
/ SUPPLEMENTAL MATERIAL FILE
MAINTENANCE MENU

/ 1> EDIT A SUPPLEMENTAL MATERIAL RECORD
2> ADD A SUPPLEMENTAL MATERIAL RECORD
1> DELETE A SUPPLEMENTAI. MATERTAL RECORD
4> LIST SUPPLEMENTAL MATERIAL RECORDS
5> NA
6> NA .
7> NA
8> RETURN TO COMPARABLE SHIP FILE MAINTENANCE MENU
9> HELP

/____.—-—-—-——

oUMED OUATAD.
Lavasmn Lavalol




1>
2>
3>
4>
5>
6>
7>
8>

9>

DISK MAINTENANCE
HENU

- S

EDIT A BID SHIP FILE DEFINITION

DELETE A BID SHIP FILE

LIST BID SHIP FILE DEFINITIONS

EDIT A COMPARABLE SHIP FILE DEFINITION
DELETE A COMPARABLE SHIP FILE

LIST COMPARABLE SHIP FILE DEFINTIONS
NA

RETURN TO THE MASTER MENU

HELP

ENTER CHOICE:

Figure 5-14.
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